Cytotoxicity and apoptosis-inducing activity of bisphenol A and hydroquinone in HL-60 cells.
BPA (bisphenol A or 2,2-bis(4-hydroxy-phenol)propane) and hydroquinone (HQ, 1,4-benzenediol) are present in dental resin materials, and small quantities of these substances may be eluted from the resins. Recently, attention has focused on the estrogen-like and carcinogenic adverse effects of BPA and HQ. Thus, it is important to investigate the cytotoxicity and apoptosis-inducing activity of these compounds. BPA and HQ reduced the viable cell number of human promyelocytic leukemia (HL-60), human oral squamous cell carcinoma (HSC-2) and human submandibular gland (HSG) cell lines in a concentration-dependent manner. The cytotoxic activity of HQ, but not of BPA, was significantly reduced by the addition of N-acetyl-L-cysteine (NAC). In biomimetic studies of the prooxidant/antioxidant activity of thiols during oxidation of BPA or HQ, the radical-scavenging activities of mixtures of BPA or HQ and 2-mercapto-1-methylimidazole (MMI, a thiol) were investigated by the induction period method. BPA without MMI showed a higher induction period (antioxidant activity) than did HQ, but BPA with MMI did not cause oxygen uptake. In contrast, HQ with MMI caused oxygen uptake, suggesting formation of MMI thiyl radicals during oxidation of HQ followed by reaction with molecular oxygen. This indicates that HQ may produce intracellular reactive oxygen species (ROS) and provides an explanation for the decrease in the cytotoxicity of HQ by NAC. BPA induced internucleosomal DNA fragmentation, a biochemical marker of apoptosis, only in HL-60 cells. BPA activated caspase-9 and caspase-3, suggesting induction of apoptosis via caspase activation by the caspase recruitment domain. The cytotoxicity of BPA was 2-fold less than that of HQ, whereas the apoptosis-inducing activity of BPA was 10-fold less than that of HQ.